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On the Polarisation of Light in the Rainbow 

As I do not remember seeing any notice, in books on light 
and colour, about the polarisation of light in the rainborv, I 
think.it my duty to relate the following facts, although I can 
scarcely think the appearance has been unobserved till now. 

Three times I have tested the rainbow-light this summer, 
and each time I found it wholly polarised. On the first occa¬ 
sion, while looking at the rainbow, I thought I would examine 
it with a tourmaline, which I kept in my pocket. I looked 
at the bow, through the tourmaline, and saw the bow; but 
on rotating the tourmaline the bow alternately disappeared and 
reappeared at every quarter turn : while the light from a stack 
of chimneys which stood within the bow remained apparently 
unchanged. From this I inferred that the light of the rainbow 
was wholly polarised, while the other light in its neighbour¬ 
hood was not so. 

I have observed the vanishing and reappearing of the light 
of the rainbow bn rotating the tourmaline on two occasions 
since that. I have waited for these additional occasions to 
make sure of the fact, as I was called away from the first ob¬ 
servation ; and when I could go back the rainbow liad vanished. 

The date of the second and third times are August 2S and 
September 4, 1873. 

Leicester, Sept. 5 Geo. Finlay 

[The polarisation of the light of the rainbow was observed 
by Biot in 1811, and by Brewster in 1812. (See “Brewster’s 
Optics,” art. 185.) With respect to rainbows by reflection, 
there are two kinds—(i) that observed by X. Z. Y., in which 
the light comes to the eye from the water. This is not thought 
worthy of special mention by Brewster. (2) That in which the 
light of the sun reflected from water strikes the shower and 
forms a bow not concentric with the common bow. (See 
“Brewster’s Optics,” art. 186.) It is very easy to see that 
these two kinds of bow form parts of the same cone whose 
axis is at the same altitude as the sun, but in the opposite 
azimuth.—J. C. M.j 


Autumnal Typhoid Epidemics 

There appear to be two types of these,—first, the malignant 
and dangerous, which breaks out in isolated spots and is usually 
traceable cither directly or indirectly to some sins of sewerage ; 
and a second or milder form, which extends over far larger areas, 
is much more general, and apparently unconnected with sewage 
exhalations or liquid contaminations. Some observations I have 
lately made suggest an explanation of the origin of this latter 
form. We have had just a moist and rather warm summer, 
followed by an unusually wet autumn. Turnips, swedes, beets, 
mangolds, cabbages, potatoes, peas, &c., put forth luxurious 
foliage, and much of this, especially the lower leaves of turnips, 
swedes, and cabbages, have been rotted by the recent rains—so 
much so, that many a country lane that should have exhaled 
sweet balmy odours has beenjthe abode of most unromantic 
stink. This is especially the case in the flat market garden 
areas that lie by the side of the Thames, and in these the most 
especially where cabbages are cultivated. I have no doubt that 
the partridge shooters of 1873, who have largely availed them¬ 
selves of the cover of turnip-fields, will confirm my observation 
of their offensive odour. 

Modem agriculture is, in England, chiefly developing and 
extending in the direction of root crops for cattle feeding, and 
the foliage of these is very liable to offensive decomposition 
under the conditions above named. When the autumn is hot 
and dry, their outer leaves, and also those of kitchen vegetables, 
drop off and return to the soil in a dry, crisp, and inodorous 
condition. 

That the moist decomposition of such vegetable matter should 
supply nourishment to disease germs analogous to those which 
are fed by sewage, and that the exhalations of the decomposing 
vegetables should spread them after the manner of sewage ex¬ 
halations, is obviously probable. 

If I am right, the widely extended and milder forms of autumn 
epidemics should be most prevalent in such years as the present, 
and should prevail more especially in market-garden and cattle¬ 
feeding districts. 

So far as my own means of observation extend, this appears to 
be the case, but as these are too limited to justify any positive 
conclusion, I throw out the above as a merely suggestive ex¬ 
planation, demanding further confirmation, which some of the 
readers of Nature may be able to supply. 

Woodside, Sept. 8 W. MattjeU WHAIAMs 
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Venomous Caterpillars 

Observing a letter in Nature respecting venomous cater¬ 
pillars, I venture to offer a fetv remarks from personal ex¬ 
perience. 

The rough hairy caterpillars have a bad reputation everywhere. 
As a boy, the nurses told me if one got tight round my finger, it 
(and of course I understood the finger) would have to be cut off. 
In Switzerland they are regarded by the common people as 
poisonous, though, as far as I know, without foundation. 

In Portugal there is a most remarkable gregarious species, 
known as the “ procession caterpillar,” from the great numbers 
that may be seen advancing in a body. This kind has undoubt¬ 
edly the power of causing very considerable irritation to a 
tender skin. A specimen once crawled up the arm of my little 
girl, then one year old, leaving the skin-surface red and in¬ 
flamed along its track; and there was a tradition at Lisbon of 
a child that had fallen into a mass of these larva.', and subse¬ 
quently died from the consequent inflammation. 

In Brazil there is a species in the neighbourhood of Rio that, 
with regard to the formidable nature of its external clothing, is 
a veritable porcupine. It corresponds remarkably with the de¬ 
scription of the Burmese specimen, both in size and colour. 
The hairs, in a state of repose, are, however, but slightly erect, 
and it is only when irritated or alarmed that it raises them in 
hostile guise. There can be no question as to the stinging pro¬ 
perties of these hairs, to which my wife, among others, can bear 
testimony j but as our experimental ardour did not induce us to 
grasp the creature, the consequences were never serious. The 
largest hairs must be nearly an inch long, and the points of all 
have a lighter appearance, as though singed. It was interesting 
to watch their elevation by the animal on the approach of the 
finger, as though by some electric attraction. The stinging sen¬ 
sation is analogous to that caused by a nettle. I am inclined to 
think that in this case the cause was likewise analogous. It is, 
however, possible that the hairs are brittle, or armed with articu- 
lated branches. 

With reference to the power of detaching hairs possessed by 
some caterpillars, a remarkable instance came under my notice 
in Tiguca (Brazil). It was observed in the larva of a beautiful 
black and white butterfly with conspicuous yellow tail. The de¬ 
termining principle of its existence appeared to be rather economy 
than defence. Consequently the hairs with which its body was 
covered were utilised in the construction of its cocoon. For this 
purpose it was first clearly necessary to shed them ; after which 
they were dexterously crossed and recrossed over the creature’s 
body ensconced under the shadow of some convenient leaf. In 
this process, if thread was used at all, it was with the greatest 
economy. 

As it was evident that such hairs must be well adapted to their 
purpose, I examined them under a good microscope, when I 
found them armed with short barbs on all sides, especially 
towards the extremities. The spines were tolerably thick, giving 
under tire lens much the appearance of a sprig of juniper. 

Berne, Switzerland C. Eden 

In reference to the article on venomous caterpillars in 
Nature of the 14th inst., I beg to offer you, if the subject is 
not closed, my own very unpleasant experience. 

On the 19th of June last, as I was sitting in my drawing¬ 
room near an open window, looking on the garden, I suddenly 
felt an itching sensation in my throat and arm, and on examining 
my dress I found a large brown long-haired caterpillar. In a 
few moments my skin, on the parts affected, was covered with a 
strong eruption attended with intense heat. Thinking it im- 
possible that the insect could have produced this inflammation, 
I sent for a doctor. After examining the skin he assured me he 
could see no other cause, and that the eruption resulted from the 
hairs of the caterpillar remaining in the skin. 

He ordered me some simple applications, telling me that a 
few hours would bring relief. In this he was totally mistaken. 
The inflammation increased to the extent of producing general 
fever ; I passed a sleepless night, and the next day it continued 
unabated. After that it very gradually subsided, but the traces 
of the eruption were visible ten days afterwards. 

The insect could not, I imagine, have bitten me, as I felt 
nothing at the moment. 

I have frequently been bitten by tropical insects, but. in no 
one instance have I suffered so severely, or been so disfigured. 
The sensation reminded me somewhat of the prickly heat, only 
it was infinitely more intolerable. 

There was no predisposing cause, as I was at the time in good 
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health, and had no tendency to fever, although the temperature 
was remarkably high for the month of June, 

I have not seen a similar accident during my fifteen years’ 
residence in France, but I presume they are not unfrequent 
here, or there would be no reason for the vulgar French ex* 
pression “ Mauvaise comme une chenille.” A, Gillander 
7, Rue St. Claire, Passy, Paris 


The Glacial Period 

Prof. Tyndall has several times called attention to a point 
in regard to the height of the snow-line, which seems to be 
steadily overlooked by those who speculate on the causes of the 
great prevalence of snow during the glacial epoch. It is of 
course well known that the height of the snow-line at any place 
is determined mainly by two things, viz., the depth of annual 
snow-fall, and the temperature of the place. If the amount of 
snow falling over the whole earth is to be increased, the evapora¬ 
tion must also be increased. (“ Heat as a Mode of Motion,” 
pp. 206-7. New York, 1866.) This would also raise the tem¬ 
perature, but the snow-line might nevertheless descend. We 
have a case of exactly this kind in the Himalayas. On the warm 
southern side of these mountains the snow-line is, nevertheless, 
3,000 ft. lower than on the northern side, where the temperature 
is very much colder. This is evidently due to a difference in the 
amount of annual precipitation. Assume that the sun was 
at onetime much warmer than now, and that since then it has 
been steadily cooling ; and I believe you have the key to the 
solution of the questions asked by J. H. Rohrs, as well as to 
such questions as the widespread occurrence of tropical vegeta¬ 
tion during the past ages. 

Iowa City, U.S, Frank E. Nipher 


RECENT RESEARCHES ON THE LOCALISA¬ 
TION OF THE CEREBRAL FUNCTIONS 

T HE fifth part of Dr. Brown-Sdquard’s new “Archives 
of Scientific and Practical Medicine ” contains an 
excellent report by Dr. Neftel, “on some of the recent 
researches in neuropathology” embracing a digest of 
several important modem methods, recently introduced, 
for the purpose of analysing the functions of the different 
parts of the cerebral hemispheres, together with a suc¬ 
cinct account of the results arrived at by their employ¬ 
ment. An abstract of this report forms the substance of 
the present notice. 

The researches of Longet, Magendie, Matteucci, and 
others have led to the assumption by most physiologists, 
that the cerebral hemispheres, especially their cortical 
substance, are destitute of sensibility, being the seats of 
origin of higher mental phenomena only. The experi¬ 
ments from which these conclusions were arrived at, con¬ 
sisted in the irritation of the hemispheres in living 
animals by mechanical, chemical, and electrical means ; 
and in none were they succeeded by muscular contrac¬ 
tions. As if to put the’question beyond a doubt, Flourens 
removed the entire hemispheres without disturbing the 
muscular mechanism. 

But the tendency of modern observation is in a diffe¬ 
rent direction ; the new researches have been made inde¬ 
pendently by several investigators, with entirely different 
methods, nevertheless the results are the same, contrary 
to that of the earlier workers ; the evidence going to prove 
that the cortical substance of the cerebral hemispheres is 
in close relation with certain muscular groups, forming 
the “ psychomotor centres ” of Gudden. 

Fritsch and Hitzig commenced these researches, the 
latter having observed that galvanic excitation of the 
hemispheres in the living man produced contraction of 
the eye-muscles. This aberrant result suggested further 
experiments. They irritated the cerebral hemispheres in 
a dog with an extremely weak current, and found that 
movements of certain groups of muscles followed the ex¬ 
citation of definite spots on the anterior convex portion of 
the brain, always upon the side opposite to that which was 
acted on; whilst the same excitation of portions of the 
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hemispheres situated more posteriorily, produced no 
effect. Thus they found the centre for the extensor and 
adductor muscles of the anterior extremity at the external 
end of the pre-frontal convolution; and somewhat be¬ 
hind it the centre for the flexor and rotating muscles of the 
same extremity. The irritation of these centres by 
metallic closing of a very weak galvanic current produces 
a single contraction, wlviist the interrupted current pro¬ 
duces tonic and gradually disappearing contractions of 
these muscles, followed by epileptiform movements. The 
anode has much more influence in producing these results 
than the cathode, so much so, that with a current of 
minimal intensity contractions can only be produced by 
the anode. 

When Fritz and Hitzig removed in dogs the centre for 
the anterior extremity, this latter did not become entirely 
paralysed, the animal could use it, but imperfectly, and 
seemed quite unconscious of the condition of the limb, 
which could be placed into any position without attracting 
its attention. 

Nothnagel employs a new method for the determina¬ 
tion of the functions of the brain. His observations are 
made mostly on rabbits. An incision is made in the 
scalp, the skull is perforated with a needle. Through the 
canal thus formed in the bone a very small drop of a con¬ 
centrated solution of chromic acid is injected by means of 
a hypodermic syringe with a very slender nozzle. The 
scalp wound is then united by suture, and the animal does 
not seem to be affected, except with regard to the func¬ 
tional derangement incidental to the lesion. Generally 
they survive the operation two or three w.eeks, and die 
from causes which Nothnagel cannot explain, no consti¬ 
tutional symptoms being developed. However, when the 
chromic acid is injected into the lateral cerebral ventricles 
death is the immediate result On post-mortem exami¬ 
nation, where the chromic acid was injected a minute cir¬ 
cumscribed place appears, of a green colour, resistant and 
hard. 

In methods employed previous to this, many causes 
acted to impair the value of the results arrived at; there 
was considerable haemorrhage, refrigeration of the brain 
surface, and modification of the intra-cranial pressure, in 
addition to which the animal died very shortly. These 
are obviated by the new means just described ; many fresh 
facts have therefore been brought to light. In one of his 
experiments Nothnagel made a chromic acid lesion on the 
surface of the cerebral cortex, which penetrated very 
slightly into its substance, in a spot corresponding exactly 
to the outer end of the post-frontal convolution. The 
animal appeared healthy, but it was found on careful ob¬ 
servation that it had lost the muscular sense in the an¬ 
terior extremity, on the opposite side to the cerebral lesion, 
it being possible to put, and retain for some time, the 
affected paw in strained positions. This condition passed 
off before death, which seems to indicate that the terminal 
station or the real centre for the muscular sense exists 
elsewhere, and that after a time other ways to it become 
developed. 

Nothnagel found, further, a circumscribed locality in 
the cerebral cortex, the lesion of which produces a partial 
and transient hemiplegia of the opposite extremity. 
This spot is in front of that for the muscular sense, and 
deeper than it. In no other portions of the cerebral cor¬ 
tex, except those above mentioned, have the chromic acid 
lesions been followed by paralytic symptoms. 

Gudden has introduced another method by which the 
function of the different parts of the cerebrum may be 
studied. He finds that newly-born animals, as rabbits, 
will undergo a very great amount of mutilation without 
interfering seriously with the nutritive functions, so that 
portions of the brain may be removed, and the animal 
will grow to full size, with no peculiarities excepting those 
resulting from the absence of the parts removed. The 
slight sensibility, rapid coagulation of the blood, and the 
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